A radiotracer probe to study metal interaction with human lactate dehydrogenase isoenzymes.
The electrophilic Ag+ ion was found to destroy completely the enzymatic activity of lactate dehydrogenase isoenzyme LDH-1 while other transition metal ions reduced its activity in varying degrees. A radiotracer probe involving 110mAg-labeled silver ion was used to understand the mechanism of denaturation of LDH and also to determine the number of active sites, if any, for substrate binding with the enzyme. Purified LDH-l was reacted with 110mAg-labeled silver ion and the mixture was passed through the sephadex G-75-120 gel to separate the 110mAg-LDH complex that might be formed during the reaction. The resulting elution curve revealed that a stable complex was formed. From the total radioactivity of 110mAg bound LDH, the specific activity of labeled Ag+ and the amount of LDH used the ratio of the number of moles of Ag+ reacted with 1 mol of LDH was computed. This was found to be approximately 4.0, indicating that there are four binding sites in LDD, probably one on each subunit. Kinetic studies of LDH catalysis of L-P reaction in the presence and absence of Ag+ ion suggest that silver ion is involved in competitive inhibition and that the interaction conforms to the "lock-and-key" model. The inhibition of catalysis by other metals is presumably of a noncompetitive type.